Introduction
Visual impairment can be defined as any chronic visual impairment that impairs day-to-day operations and cannot be corrected by normal eyeglasses or contact lenses. [1] Globally, roughly 1.3 billion individuals are estimated to live with some types of vision impairment. [2] Concerning distance vision, 188.5 million individuals have a mild vision impairment, 217 million have moderate-to-serious vision impairment and 36 million are blind. [3] About close-view, 826 million people impaired visual activity. The causes of vision impairment among children vary widely between countries. For example, congenital cataracts are a major cause in low-income countries, for instance, whereas premature retinopathy is more common in high-income countries. [2] The component of systemic health is important in oral health. Oral disease in disabled children can be difficult to diagnose, and treatment compliance is poor. Furthermore, the lack of coordination between hands, inadequate parental supervision, and lack of input by peers can reduce the focus on oral health. [5] However, few studies have examined oral health in children with visual impairment, mainly in the poorest regions of Asia and Africa. Recent research has shown that the prevalence of caries for primary and permanent teeth the average oral hygiene index-Simplified was 15% and 46% (OHI-S), respectively, 2.43 ± 1.03 in different age groups in visually impaired children. [6] In another study, mean OHI (S) score for visually impaired children was 1.51 ± 0.93 and mean Decayed, Missing, and Filled Teeth (DMFT) score was 0.94 ± 1.4 in the 7-17-year age group. [7] In a recent study performed in China, the overall caries prevalence was 78.64%, and the mean caries count was 2.43 ± 2.75. The prevalence of caries was 65.22% in primary dentition and 71.84% in permanent dentition, respectively. Gingival bleeding rates were 44.66%, and dental calculus was 67.96%. [7] About 12 million blind people were estimated to be living in India in 1990, about 15% of the world's blind population at that time. [8] The main causes of blindness were listed as cataract, uncorrected refractive errors, corneal opacities, and glaucoma. [9] With the increasing availability of ophthalmological services, this mountain of mostly treatable blindness is being vigorously attacked. However, a significant number of patients either refuse treatment or do not attain normal or near-normal vision following treatment. These patients constitute the visually impaired population. [10] The rehabilitation of visually impaired people in India has been comparatively ignored. [11] This obvious absence of concern is justified by (1) the overwhelming demand for cataract surgery, (2) the absence of postdoctoral rehabilitating education in the field of low vision, (3) the belief that low vision rehabilitation takes time and is usually ineffective, (4) the very bad availability of low vision aids at local level, and (5) the complexity and cost for the import of low vision aids at foreign level. [12] In a study done in Chandigarh, the overall, 58%, 37%, and 5% of the visually impaired group had good, fair, and poor oral hygiene status, respectively. For sighted children, 65%, 32%, and 3%, respectively, having a good, fair, and poor oral hygiene status. [13] The present study aimed to examine the oral condition and treatment needs of children with visual impairments and normal healthy children, registered in the institution for visually impaired children and public-private schools for normal healthy children of New Delhi.
Subjects and Methods
A cross-sectional study was conducted to compare the oral health status and treatment needs in visually impaired and normal healthy children attending the various blind institution and other schools in Delhi, India. A total of 420 children were taken in this study, including 210 each, visually impaired and normal healthy children. The age group of children was the 6-14 year. Inclusion criteria were children belonging to the age group of 6-14 years attending residential schools for visually impaired children and residential schools for healthy children and exclusion criteria for the visually impaired children were children with any illness other than blindness and for the normal healthy children were children with any illness. Oral examinations and questionnaires were administered after written informed consent was obtained from the parents and teachers. A detailed history was taken including Name, Age/Sex, CR No., Address, Telephone No., Date and Place of Birth, Class, Parent's Name, and Personal data about dental status included: Toothbrushing frequency, use of fluoride toothpaste or mouthwash, frequency of sugar intake in-between meal, and mouth breathing habit.
This study was approved by the Ethics Committee of the University College of Medical Sciences, University of Delhi.
Data collection
On the 1 st day, written consent/assent was obtained from parents and child and along with that information about the study was given to their parents. The next day, the basic information and personal history were recorded, and children's medical history was taken from parents. A total of 420 children were examined during the study period.
Caries status
Caries status was measured by Decayed, Missing, and Filled Surface index for permanent teeth and decayed, missing, filled surface index for deciduous teeth given by the WHO, Oral Health Surveys, Basic Method (2013). [14] January-April 2020
Oral hygiene index-Simplified
The oral hygiene status of participants was assessed using OHI-S index given by Greene and Vermillion. [15] Gingival status Subjects were examined for gingivitis using probe, mouth mirror, under daylight condition and measured using the gingival index (GI) given by "Loe and Silness." [16] 
Standardization of examiner
A thorough standardization was done. The examiner was standardized in interpreting and recording dental caries (WHO, 2013), OHI-S (Greene and Vermillion, 1964) and GI (Loe and Silness, 1963) . A questionnaire was used to collect data on general characteristics (registered residence, gender, and ethnicity), oral health-related behaviors, use of fluoride-containing toothpaste, dietary habits, healthcare-seeking behaviors, and knowledge and attitudes about oral healthcare.
Procedure
The intra-oral examination of children was carried out by the sole examiner in the school premises with the help of the mouth mirror and community periodontal index (CPI)-probe. The treatment needs for every child were evaluated and ascertained after discussion with one of the dental supervisor or co-supervisors.
During the examination, the child was made to sit on a chair in front of the examiner in broad daylight. Gauze pads were used to clean and dry teeth surfaces before the examination. Intra-and inter-examiner reproducibility was assessed with the help of kappa statistics. To minimize the intra-examiner variability, the first 30 children who were observed on the 1 st day, were re-examined before examining the new batch of children.
Statistical analysis used
Statistical analysis was performed using the Statistical Package for the Social Sciences version 25.0 (IBM Inc., Armonk, NY, USA). A Chi-square analysis was used to explore the relationship between explanatory variables and oral health. The Mann-Whitney U-test has been used to compare the categorical variables between visually impaired children and normal healthy children. Statistical significance was fixed at (P ≤ 0.05).
Results
Total participants were 420, including 210 each visually impaired and normal healthy children from 6 to 14 years of age [Table 1 ]. Total males and females were 292 (69.5%) and 128 (30.5%), respectively [ Table 2 ].
Dental caries
The overall mean caries experience in normal healthy and visually impaired children was found to be 2.72 and 2. 22 and statistically significant (P < 0.05). The caries experience of primary teeth in normal healthy and visually impaired children was found to be 2.23 and 0.47, and finding was statistically highly significant (P < 0.05). The caries experience of permanent teeth in normal healthy and visually impaired children was found to be 0.51 and 1.75 and finding was statistically highly significant (P < 0.05) [ Table 3 ].
Oral hygiene simplified index
OHI-S of normal healthy and visually impaired children were 0.74 and 1.33, respectively [ Table 3 ] and found to be statistically significant (P < 0.05).
Gingival index
Gingival status of normal healthy and visually impaired children was 0.10 and 0.08, respectively and found to be statistically significant (P < 0.05) [ Table 3 ].
Treatment need
Normal healthy children required 29% one surface filling, 25.2% two surface filling, 11.5% crowns, 3% pulp care Table 4 ]. 175 (83.3%) visually impaired children required oral prophylaxis, whereas 88 (41.9%) normal healthy children required oral prophylaxis [ Table 5 ].
Discussion
The present study is a cross-sectional study conducted on normal healthy and visually impaired children to compare the experience of dental caries, oral hygiene status, and treatment needs among normal healthy children and visually impaired children.
The overall caries experience in normal healthy children was found to be marginally higher than visually impaired children namely 2.72 and 2.22, respectively. The main factor to improve the oral health of children with disabilities is most likely to be the awareness of their families of the importance of oral health. [17] In contrast to our findings, the study done by Solanki et al. [18] in dental caries, the overall prevalence in visually impaired children was higher than normal healthy children, respectively.
Caries experience in primary teeth was found to be less in visually impaired children 0.47 then normal healthy children 2.23, it could be because sugar consumption was restricted to their meal only and proper brushing techniques were being taught to them in the institution by professional. On the other hand, normal healthy children have no such restrictions and training. The maximum caries was present in the 6-8-year age group (normal healthy and visually impaired children) and the minimum was present in the 13-14-year age group. As the age progress, the child shifts from primary dentition to mixed dentition and finally into the permanent dentition, in this process, the primary teeth get exfoliated with the age, and hence, it could be the reason, that we have observed maximum caries experience in primary teeth in the 6-8-year age group. Findings obtained in the present study were lower than the study done by Reddy and Sharma [19] the mean deft was 0.17 and 0.47 in visually impaired and normal children, respectively. A study was done by Tagelsir et al. [20] and Prashanth et al. [21] mean 1.9 (decayed, missing, and filled teeth) and 2 (decayed, missing, filled) in visually impaired children, which was higher than the present study.
In the present study, the caries experience in permanent teeth was found to be higher in visually impaired children, i.e., 1.75 then normal healthy children, i.e., 0.51, as in the present study we have seen that children of age around 14 years, visually impaired children get promoted from blind institution to other schools and colleges for further education, when these children get shifted from blind institution to other schools and colleges, then it is become difficult for them to follow the same protocol/routine further. In a study by Naveen and Reddy [22] mean DMFT for blind children was 1.2, which was lower than the present study. In another study by Reddy and Sharma [19] the mean DMFT was 0.87 in normal children, i.e., higher than the present study.
The oral hygiene status was found to be better in normal healthy than visually impaired children, but the prevalence of gingivitis was marginally higher in normal healthy children 0.10 than visually impaired children 0.08. The OHI-S was 0.74 and 1.33 in normal healthy and visually impaired children and found to be statistically significant. A study conducted by Chang and Shih. [23] found that students with visual impairments were less aware of their oral care. The maximum OHI-S was recorded in 6-8-year age groups in our study this could be explained by the recent entry into the institution of members of the 6-8-year group. The deposition of the calculus in older groups is lowered as these students received dental inspections and preliminary dental treatment in previous years from a nearby dental hospital through mobile dental van. [24] According to Prashanth et al. [21] and Priyadarshini et al., [25] mean OHI was lower 0.58 and 1.21 than the present study while studies done by Kumar et al. [26] and Rao et al. [27] they found the higher mean OHI-S score, i.e., 2.72 and 2.04 then this study. This can be due to plaque removal from teeth which can only be managed if a person has the ability to manipulate a toothbrush and understands the purposes of this activity, It becomes evident that many people with disabilities will find it more difficult to maintain their oral hygiene than ordinary individuals, as blind people do not have the vision to understand or master oral hygiene techniques. [28] Studies have shown that oral hygiene can be substantially enhanced through increased daily brushing instructions by dental professionals, the development of self-help workshops, efficient training for dental personals or a mixture of these methods. [29] The gingival health status was determined using the GI. The gingival score was 0.10 in normal healthy, while 0.08 in visually impaired children. The finding was found to be statistically highly significant. In a study done by Jain et al., [13] oral hygiene of visually impaired people was more coherent than those of the visually impaired as children living with visual impairments have an institutional setup, in which caretakers enforce compulsory oral hygiene practices, they are regularly brushed with the brush and toothpaste daily. Meanwhile, sighted students have been living in family units, and probably do not undergo the same type of enforced routine; therefore, they do not brush or use dental aids day.
The maximum gingival score was found in the 13-14-year age group and the minimum was in 6-8-year age group in both groups. A study done by Nandini [30] and Avasthi et al., [31] the prevalence of gingivitis was found to be 10.67% and 71.53% in visually impaired children.
The treatment needs in both groups who had dental caries were also evaluated. One surface filling was needed in 29% and 40.5% in normal healthy and visually impaired children. Our findings were comparable with the study done by Suresan et al. [6] they found that 47% visually impaired children needed one surface filling and Jain et al. [32] found 62.7% one surface filling in visually impaired children which were higher than our findings. This indicates that a maximum of the carious teeth required conservative treatment and that treatment strategy should also be directed toward conservative management, as against performing a more number of extractions for these individuals, as reported by Dicks. [33] According to Rashad Al-Alousi [34] one surface filling was required in 25.9% in the nonblind group and <7% pulp therapy was required. The two surface filling was required in 25.2% and 21% in normal healthy and visually impaired children. The requirement of the crown was almost equal in both the groups, i.e., 11.5% and 12%. The pulp therapy and extraction required in normal healthy children were 3% and 2.4%, while no pulp therapy and extraction was needed in visually impaired children. Several factors might exist to explain why so many treatments need for dental caries among these subjects. Lack of understanding of excellent oral hygiene practices among the officials involved, lack of motivation, low dental priority in society, lack of preliminary and regular oral health control and timely therapy, the parents or guardians' bad socioeconomic status, and therapy price may be the factors behind accumulated therapy requirements. [35] The finding of this study showed that the dental caries prevalence and gingival disease were less in visually impaired children than normal healthy children, but the OHI-S index was found to be greater in visually impaired children. The upcoming research should concentrate on enhancing oral health education for children with disabilities, educating parents with disabilities on oral healthcare, and use of preventive measures like a fluoride application, fluoride dentifrice, sugar substitute like xylitol, sealant application. These are some preventive measures that could be taken to prevent further complicated treatment and help in reducing dental disability.
Conclusion
In conclusion, visually impaired children are at greater risk of poor oral hygiene and have restricted access to oral care than normal healthy children. Blindness could limit such children from actively maintaining the great oral hygiene, thus it's necessary to create awareness, correct oral health guidance and periodically screening to avoid complicated treatment need in these children. In the forthcoming research, efforts should concentrate on improving oral health education for these children, educating the parents of disabled children concerning oral care, and use of preventive measures like a fluoride application, fluoride dentifrice, sugar substitute like xylitol, sealant application. These are some preventive measures that might be taken to stop further complicated treatment needs and facilitate in reducing dental incapacity.
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